
 



  

 

 

 

 مجلة النماء للعلوم والتكنولوجيا

 مجلة علمية محكمة تصدر عن كلية الزراعة جامعة الزيتونة
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

       
 
 



 
 

 
 

 
 
 

 
 
 

 
 
 

 
 

 

 



 

 
 

تعشى  تردر عؽ كمية الزراعة جامعة الزيتؾنة عمسية دورية محكسةمجمة الشساء لمعمؾم والتكشؾلؾجيا: مجمة 
بالبحؾث والدراسات السبتكرة في مختمف العمؾم التظبيقية وتقبل نذر الأبحاث العمسية الأصيمة والشتائج العمسية 

 السبتكرة.
 

 الرسالة
والظباعة، ودعؼ الإبداع الاسيام في نذر العمؾم والسعارف الحديثة باستخدام أحدث معايير وتقشيات الشذر 

 . الفكري والتؾعيف الأمثل لمتقشية والذراكة السحمية والعالسية الفاعمة

 

 الـرؤيـة
التسيز في الريادة العالسية و و الارتقاء بإصدارات السجمة لتربح مرادر معرفة ذات قيسة عمسية تفيد السجتسع، 

 .العمسية نذر البحؾث
 

 الأىداف
كافة عميسياً في العالسية عؽ طريق تقؾية الجامعة بأكسميا، والتسيز بحثياً وتتحقيق تقدم في الترشيفات  -1

 .سجالاتال
 استقظاب وتظؾير أعزاء ىيئة تحكيؼ واستذارييؽ متسيزون. -2
 .لمبحث العمسي تحقيق الجؾدة السظمؾبة -3
 .عمسيةمؽ اكتداب السيارات الفكرية والسيشية أثشاء حياتيؼ البحثية وال تسكيؽ الباحثيؽ والسحكسيؽ -4
 والعالسية. والإقميسية بشاء جدؾر التؾاصل داخل الجامعة وخارجيا مع الجامعات الأخرى السحمية -5

 
 قؾاعد الشذر

تردر السجمة وفق مبادئ الديؽ الإسلامي الحشيف، ووفق قؾانيؽ الإصدار لمدولة الميبية، وكذلػ وفق رؤية 
 ورسالة وأىداف جامعة الزيتؾنة.

 
 
 
 
 
 

   
          

 
 



 

 
 

 
 .وأن يتعيد الباحث كتابة بذلػ أن يكؾن البحث لؼ يدبق نذره في أي جية أخرى  -1
 وجدت، ومظبؾعاً بخط أن يكؾن البحث مكتؾباً بمغة سميسة، ومراعياً لقؾاعد الزبط ودقة الرسؾم والأشكال إن -2

(Simplified Arabic) لمغة العربية، ( وبخطTimes News Roman لمغة الأجشبية، وبحجؼ )(12 ،)
سؼ(،  3سؼ( ومؽ الجانبيؽ ) 4وأن تكؾن أبعاد اليؾامش لمرفحة مؽ أعمى وأسفل ) وبسدافة مفردة بيؽ الأسظر،

 .( صفحة25زيد البحث عؽ )يوألا 
أن تكؾن الجداول والأشكال مدرجة في أماكشيا الرحيحة، وأن تذسل العشاويؽ والبيانات الايزاحية الزرورية،  -3

 .Microsoft Wordالأشكال و الجداول حجؼ حيز الكتابة في صفحة  ويراعى ألا تتجاوز أبعاد
( في تؾثيق السراجع APAيراعى اتباع نغام ) أن يكؾن البحث ممتزماً بدقة التؾثيق، وحدؽ استخدام السراجع، وأن -4

 .داخل الشص وفي كتابة السراجع نياية البحث
  يتشاسب واسمؾبيا في الشذر.تحتفظ السجمة بحقيا في اخراج البحث وإبراز عشاويشو بسا  -5
 كمسة. 252تشذر السجمة البحؾث السكتؾبة بالمغة الأجشبية شريظة أن ترفق بسمخص بالمغة العربية لا يتجاوز  -6
ندخة إلكترونية إلى البريد  وأ( إلى مقر السجمة، A4ترسل ندخة مؽ البحث مظبؾعة عمى ورق حجؼ ) -7

عمى أن يكتب عمى صفحة الغلاف: اسؼ الباحث ثلاثي، مكان ، (annamaa@azu.edu.ly) الالكتروني لمسجمة
 عسمو، تخررو، رقؼ الياتف والبريد الإلكتروني.

، وفي حالة ستؾن يؾماً مؽ تاريخ استلام البحثيتؼ تبميغ الباحث بقرار قبؾل البحث أو رفزو خلال مدة أقراىا  -8
 الرفض فالسجمة غير ممزمة بذكر أسباب عدم القبؾل.

ملاحغات وتعديلات عمى البحث مؽ السحكؼ يتؼ ارساليا لمباحث لإجراء التعديلات السظمؾبة وعميو  في حالة ورود -9
 .فترة أقراىا خسدة عذر يؾماً  الالتزام بيا، عمى أن يعاد إرساليا لمسجمة خلال

 السجمة.   أن يمتزم الباحث بعدم إرسال بحثو لأية جية أخرى لمشذر حتى يتؼ اخظاره برد -12                   

 دفع الرسؾم السخررة لمتحكيؼ العمسي ولمسراجعة المغؾية والشذر، إن وجدت. -11
 
 
 
 
 

 
 

 

 



 

 

 كلمة افتتاحية 

 والصلاة والسلام على محمد وعلى آله وصحبه أجمعين. ،الحمد لله حمداً كثيراً طيباً مبارك فيه
لمباحثيؽ أصجق التحيات وأعظخها بعج إصجارها يدعج أسخة مجمة الشساء لمعمؾم والتكشؾلؾجيا أن تقجم 

بذكل مشتغؼ وردود الفعل التي تمقيشاها والتي كانت لشا بسثابة دافع لسؾاصمة الديخ قجماً، لتظؾيخ 
لمجهؾد السبحولة وتؾثيق الشتاج العمسي الأكاديسي الستخرص، رغبة  اً بيت الخبخة، لكي يكؾن استسخار 

جمة مشفحاً لشذخ الإنتاج العمسي الحي سيقجم في السجالذ العمسية، مؽ هيئة التحخيخ في أن تكؾن الس
 ولجان التخقية، وفقاً لمقؾاعج والزؾابط السشرؾص عميها.

نهجيكؼ أعداءنا القخاء والبحاث عجداً مؽ  م2223الرابع السجمد الأول مارس فسؽ خلال العجد 
ي الدمدمة البحثية لتعسيق السعخفة البحؾث والجراسات في مجالات متشؾعة والتي تذكل حمقة مهسة ف

 .كؼلجيكؼ ودعؼ مرادر 
وفي الختام نتقجم بالذكخ والامتشان إلى كل مؽ ساهؼ وعسل عمى استسخار هحه السجمة العمسية، 

 ونجعؾ جسيع الباحثيؽ السهتسيؽ بالعمؾم والتكشؾلؾجيا إلى تقجيؼ نتاجهؼ العمسي لمشذخ فيها.
 

 أسرة المجلة                                                                                        
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Evaluation of the Antioxidant Activities To Various Solvent Extracts 

From Asphodelus microcarpus L. plant Growing in  Al-Jabal Al- Khadar 

region, Libya 
Thuryya  Saleh  Farag   

Faculty of Science, Darna University, Darna, Libya 

t.faraj@uod.edu.ly  مشظقة الجبل  كددة لعدة مدتخمرات مؽ نبات العشرل الشامي فيتقييؼ نذاط مزادات الأ  الأخزر
 ثريا صالح فرج

، درنة، ليبياجامعة درنة، كمية العمؾم  
 :السمخص

 أعهخت نتائج الجراسة أن مدتخمص الإيثانؾل مؽ الجرنات يحتؾي عمى أعمى كسية مؽ القمؾيات والفلافؾنؾيج     
والفيشؾل )++( مقارنة مع الأصشاف الأخخى السدتخمرة ومدتخمص الإيثانؾل مؽ الأوراق. أعهخ التخكيب الكيسيائي 

٪( 9.5٪( والجهؾن الكمية )12.5أعمى كسية مؽ البخوتيؽ الكمي ) Asphodelus microcarpusلمجرنات مؽ 
تؾت عمى الفخكتؾز والجمؾكؾز والدكخوز وكانت مقارنة بالأوراق. جسيع الأصشاف قيج البحث )الجرنات والأوراق( اح

٪( بالشدبة لمجرنات والأوراق عمى التؾالي. 3.01٪ ، 3.21٪ ، 1.40٪( )8.90٪ ، 16.58٪ ، 8.77مقاديخها )
بالشدبة لمعشرخ الكمي ، يبجو أن البؾتاسيؾم هؾ أعمى عشرخ في جسيع العيشات قيج الجراسة. بالشدبة لمعشاصخ الجقيقة 

الشحاس والدنػ هسا أكثخ العشاصخ الجقيقة السؾجؾدة في عيشة الجرنات قيج الجراسة ؛ بيشسا وجج الحجيج ، يبجو أن 
لسدتخمص الإيثانؾل لجرنات السدحؾق والأوراق  GC-MSوالديميشيؾم بكسيات معقؾلة والسشغشيد بكسيات قميمة. أعهخ 

٪ مؽ درنة السدحؾق السدتخخجة مؽ 90.26مخكبًا تسثل حؾالي  Asphodelus microcarpus 14السدتخخجة مؽ 
Asphodelus microcarpus :(، بيتا47.1ثشائي هيجروكديثخاسيؽ )-1،8. السكؾنات الخئيدية هي كسا يمي- 

( ، بيشسا أعهخت أوراق مدحؾق الإيثانؾل 11.8ثشائي هيجروكديثخاسيؽ ) -(، ألفا18.9ثشائي هيجروكديثخاسيؽ )
مخكبًا. أعهخ مدتخمص الإيثانؾل مؽ الجرنات والأوراق احتؾاءه عمى  17مى السدتخخجة أن السدتخمص يحتؾي ع

ندبة عالية مؽ الفيشؾل ، وكسية عالية مؽ مخكبات الفلافؾنؾيج مقارنةً بالكؾريدتيؽ السدتخجم كسعيار. يُغهخ اختبار 
نذاطًا مختدلًا أعمى مؽ  Asphodelus microcarpusالقجرة السختدلة للإيثانؾل السدتخخج مؽ الجرنات والأوراق مؽ 

، هحه Asphodelus microcarpusحسض الأسكؾربيػ، ونتائج نذاط السدح الجحري للإيثانؾل السدتخخج مؽ 
 500٪ عشج 82الشتائج مقارنة مع حسض الأسكؾربيػ السعخوف بسزادات الأكدجة حيث تبمغ ندبة التثبيط 

 ميكخوجخام / مل مؽ الجرنات والأوراق عمى التؾالي. 500٪ عشج 60.6٪ و 97.5ميكخوجخام / مل مؽ فيتاميؽ ج و 
 لأكدجة، عشاصخ كبخى.ا ، نذاط مزادAsphodelus microcarpusمدتخمص الإيثانؾل، :  السفتاحية اتالكمس

 

Abstract: 

     The results of the study show that, Ethanol extract from tuber contained the highest 

amount of Alkaloids, Flavonoid and Phenol (++) compared to that of the other extracted 

varieties and ethanol extract from leaves. Chemical composition of tuber from 

Asphodelus microcarpus showed the highest amount of total protein (12.5%), Total 

fats(9.5%),compared to leaves. All varieties under investigation (tuber and leaves) 

contained Fructose, Glucose and Sucrose, its amounts were (8.77%, 16.58%, 8.90%)
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(1.40%,3.21%,3.01%) for tuber and leaves, respectively. For macro element, potassium 

seemed to be the highest element in all samples under investigation. For the micro 

elements, copper and  zinc, seemed to be the most micro element found in tuber sample 

under investigation; whereas Iron and Selenium was found in fair amount and manganese 

in minor amounts. The GC-MS of ethanol extract  of  powder tuber and leaves  extracted 

from Asphodelus microcarpus showed 14 compounds representing about 90.26% of the 

powder tuber extracted from Asphodelus microcarpus. The major components are as 

follows:1,8-dihydroxyanthracene (47.1), beta – dihydroxyanthracene (18.9), α – 

dihydroxyanthracene (11.8),while ethanol powder leaves extracted showed that the 

extracted  contains 17 compounds. Ethanol extract from tuber and leaves showed contain 

high total phenolic content, and highly amount of flavonoids compounds as compared 

with the qurecetin which used as standard. The reducing power assay of ethanol extracted 

of tuber and leaves from Asphodelus microcarpus exhibit higher reducing activity than 

the ascorbic acid, The results of the DPPH˙ radical scavenging activity of ethanol  

extracted from Asphodelus microcarpus, these results compared with the well-known 

antioxidant ascorbic acid where the percent of the inhibition is 82% at 500 µg/ml of the 

vitamin C and 97.5%  and  60.6% at 500 µg/ml of the tuber and leaves respectively. 
Keywords: Ethanol extract, Asphodelus microcarpus , antioxidant activity, macro element. 

 

Introduction: 

     Medicinal plants  (also known as herbs, herbal medicine, pharmacologically active 

plants, or phytomedicinals ) are the dominant agents of disease treatment in many 

countries. The more industrialized quarter of earth's population is also dependent on 

medicinal plant. Approximately 25% of the drugs available in the average American 

market are from plant in nature, either as purified extracts or as partially modified 

secondary products Omar,(2010). A remarkable increase in the use of medicinal plant 

products has been observed in the past decade. Due to their properties, medicinal plants 

are used as primary health care aid among 80 % of the world’s population in the form of 

plant extracts or their active components ( WHO, 2008 ). Today, herbs are still found in 

40 % of prescriptions, and the interest for use of herbal remedies instead of chemical 

drugs is increasing because of lesser side effects. Most botanically derived drugs are in 

the form of purified extracts or partially synthesized analogues. Well-known examples 

include: atropine, digoxin, ephedrine, caffeine and cough suppressants. A number of 

newer drugs, notably the antineoplastic agents taxol, vincristine and vinblastine are also 

derived directly from plant sources. Less refined crude medicinal plant products such as 

chamomile, garlic, ginseng and opium are used throughout the world for a medicinal 

recreational purpose ( Anjali and Sheetal Sosa 2016 ). Much attention has been focused 

on the protective biochemical function of naturally occurring herbal antioxidant in 

biological system and on the mechanisms of their action. Plant preparations containing 

flavonoids have been used for many centuries ago as herbal remedies for a variety of 

diseases and have been found to have an important role against many diseases such as 

allergies, arthritis and cancer (Waterman and   Lockwood 2017 ). In the search for 

sources of natural antioxidants, in the last few years some medicinal plants have been 

extensively studied for their antioxidant activity and radical scavenging activity ( 

Desmarchelier et al., 2016 ), Flavonoids and other phenolic compounds of plant origin 

have been reported as scavenger of Reactive oxygen species( ROS), thus,  they are

 



 

 

 

 
viewed as promising therapeutic drugs for free radical pathologies (Lee et al., 2014). The 

antioxidant activity of plant origin is dependent on the type and polarity of the extracting 

solvent as well as  on the test system and the substrate to be protected by the antioxidant 

(Heinonen et al., 1998; Kang and Lee, 2001). Over the years, humans have relied on 

nature for their basic needs,  especially in health care. Although plants produce a broad 

range of bioactive chemical compounds via their secondary metabolism such as: 

flavonoids, alkaloids, tannins and phenolic compounds these compounds may elicit a 

long range of different effects that may be beneficial or toxic. Asphodelus microcarpus is 

known in Arabic as ―: beruâg » and in English as Asphodel. Asphodelus is a genus of 

mainly perennial herbs, with starchy rhizomes, corms, or bulbs which grow in well-

drained soils with abundant natural light. The genus was formerly placed in the lily 

family (Liliaceae) (Satıl  and Akan, 2006) Asphodelus microcarpus is a perennial herb, 1 

m high, its habitat is  on hill slopes, wadi sides, floodplains of mountain streams, usually 

on alluvial soil (Khansaa, 2014). In traditional use Asphodelus microcarpus is used in 

many ways. For earache, the underground part is warmed in olive oil and three drops a 

day are put in the ear. For abscesses, a local application of the powder and decoction of 

the drug. The tubers are used to prepare an ointment for vitiligo and any kind of white 

spots on the skin. The extract of methanol and a decoction of the roots act against ulcers. 

The extract, rich in anthraquinones, is a laxative and a purgative (Khansaa , 2014). Many 

herbs present a variety of bioactive phytochemicals which have been reported to contain 

large amounts  of antioxidant.( Javanmardi et al., 2013). However, the few biological 

studies for microcarpus species indicate the importance of the continuity of 

phytochemical studies and activities, with these species reported. The specific objectives 

were to the present study was to determination of  the chemical composition of different 

parts (tuber and leaves) of Asphodelus microcarpus and determination  the antioxidant 

activity  of various solvent extracts using (Hexane, Ethyl acetate, Ethanol) from different 

parts ( tuber and leaves ) of Asphodelus microcarpus. 

Materials and methods: 

Plant material: 

   Asphodelus microcarpus were collected from Haniah in Al-Jabal Al Khadar area , 

Libya (in April 2018). 

Chemicals: 

1,1-Diphenylpicrylhydrazyl (DPPH˙) was supplied from Sigma and Merck company. 

Ascorbic acid, Folin-Ciocalteu reagent, ferric chloride, potassium ferricyanide, 

monobasic dihydrogen phosphate, dibasic monohydrogen phosphate, trichloro acetic 

acid, sodium carbonate, anhydrous sodium sulfate and pyrogallol were obtained from the 

biochemistry laboratory of the  Chemistry department-Benghazi University. 

Methods: 

Sample preparation: 

The leaves and tubers of Asphodelus microcarpus,  were collected from  Al-Jabal Al-

Khadar area in Libya during April 2018.The leaves of Asphodelus microcarpus were 

dried in the  laboratory and powdered  in grinder.  

Extraction of Samples: 

The extract was obtained by macerating 30 g of the  dried  tuber and leaves from 

Asphodelus microcarpus in hexane , ethyl acetate and  Ethanol (300 mL/L) for 48 h,

 



 

 

 

 
Soxhletion  process  was  used  for  the  extraction  of  the  leaves  and tuber. The 

resultant extracts were concentrated to dryness in a rotary evaporator under reduced 

pressure at 40 °C.  

Store extracts: 

The extracts samples were stored at 7°C in dark air-tight containers after drying over 

anhydrous sodium sulfate and filtered before injecting to GC-MS analysis. Thermo 

Scientific, Trace GC Ultra & ISQ Single Quadruple MS, DB-5 bonded-phase fused-silica 

capillary column was used in for GC/MS analysis of both samples.  

Extracts analysis: 

all  samples extracted from Asphodelus microcarpus were subjected to 

Qualitative detection of Asphodelus microcarpus(tuber and leaves ): 

Alkaloid test: (Harborne , 1984) 

Alkaloids were detected using the following Dragendroff reagent  : Several drops of 

reagent were added to 1 mL of extract. When an orange deposit is found, the result is 

positive indicating the presence of alkaloids 

 The Dragendroff reagent was prepared by mixing : Bismuth sub-nitrate, 1.7g , 

Glacial Acetic Acid, 20ml, water 80ml and 50% solution of Potassium iodide in water, 

100ml. mix together and store as stock solution. 10ml of stock, 20ml Glacial Acetic Acid 

and make up to 100ml with water gives the working solution 

Flavonoids test : (Al-Kazraji ,1991)  

1 mL of Ethanolic  KOH [5N] was added to 1 ml of the extract, when a yellow deposit 

was found, the result was positive indicating the presence of flavonoids 

Tannins test : ( Jawad , (1997) 

1 ml of lead acetate (1%) was added to 1 ml of extract, when white precipitation is 

positive, indicating the presence of tannins 

Phenol's test :  (Gayon , 1972) 

Dissolve 0.1 g of extract in 1 ml of distilled water and add 1 to 2 drops of FeCl3 (1%). 

When blue or green appears, the result is positive, indicating the presence of phenols 

Saponin test : (Haddad, 1965)  

Add 1 ml of mercury mercury chloride reagent (5%) to 1 ml of extract, when white 

precipitation is positive, indicating the presence of soap. 

Resins test :  (Shihata,1951) 

Add 10 ml of ethyl alcohol CH3CH2OH at a concentration of 95% to 1 g dry weight of 

the vegetable portion and leave to boil in a water bath for 2 minutes. Filtered the solution, 

add to the filtration 20 ml of distilled water with acid droplets of 4% HCl acid shows 

turbidity in the solution 

Chemical Composition of Asphodelus microcarpus(tuber and leaves): 

Moisture, carbohydrates, lipid and  protein contents were determined by  

Association Official Analytical Chemists (A.O.A.C 2005) . 

Sugars (glucose, fructose, sucrose, starch ) were detected in  tubers and leaves  from 

Asphodelus microcarpus following Lane and Eynon method (A.O.A.C 2005). Sugar 

analysis was carried out using Shimadzu HPLC-Lc 10AB, detector RID-10A. 

Acetonitrile (80%) and water (20%) were used as mobile phase. Data acquisition was 

performed with the Shimadzu LC-Solution Software (Central Laboratory Cairo 

University). 

  



 

 

 

 
Determination of minerals: 

The mineral content of the tuber and leaves  from Asphodelus microcarpus were 

determined using Atomic Absorption Spectrophotometer according to the method 

described by A.O.A.C 2005. 

Fatty acid profile of Asphodelus microcarpus: 

Fatty acid concentration in the tuber  and leaves obtained from Asphodelus microcarpus 

were estimated using the Gas Chromatography . Chromatography was performed with 

Unicam 610 Series gas chromatograph equipped with a flame-ionization detector and a 

60 m × 0.25 mm i.d. column coated with a 0.25 µm film of HP-23. Split injection (split 

ratio 1:50) was performed, with hydrogen as carrier gas at a flow rate of 43 m s
−1

 . 

(Central Laboratory Cairo University ). 

Gas chromatography/ Mass spectra. 

Thermo Scientific, Trace GC Ultra & ISQ Single Quadruple MS, DB-5 bonded-phase 

fused-silica capillary column was used in for GC/MS analysis of  all extracts  of the  

dried  tuber and leaves from Asphodelus microcarpus. 

Antioxidant activities assays and quantitative analysis: 

All of these experimental analyses have been conducted in biochemistry laboratory at 

Benghazi University.  

Total phenolic content (TPC): 

Total concentration of phenolic compound in the extracts  of the  dried  tuber and leaves 

obtained from Asphodelus microcarpus were estimated using the colorimetric method 

based on Folin-Ciocalteu reagent (Adam et al. 2008). 0.05 ml of the extracts at different 

concentrations "100,200,300,400,500 µg/ml" were mixed separately with 0.05 ml of 

Folin-Ciocalteu reagent. Then 0.5 ml of 15% sodium carbonate solution was added to the 

mixture and then the adjusted to 1 ml with 0.4 ml of distilled water. The reaction was 

allowed to stand for 10 min, after which the absorbance were recorded at 765 nm by UV-

visible spectrophotometer. Quantification was done with respect to standard calibration 

curve of Pyrogallol the results were expressed as pyrogallol "µg/ml". Estimation of the 

phenolic compounds was carried out in triplicate. The results were mean values ± 

standard deviations. 

Total flavonoids content (TFC): 

Aluminum chloride colorimetric method was used for determination (Chang et al., 2002). 

2 ml of  Different concentration "100, 200, 300, 400, 500 µg/ml "of extracts mixed with 

0.1ml of 10% aluminum chloride, 0.1 ml of 1 M potassium acetate and 2.8 ml of distilled 

water. It remained at room temperature for 30 min; the absorbance of the reaction mixture 

was measured at 415 nm with a UV-visible spectrophotometer. The calibration curve was 

obtained by preparing different quercetin solutions in methanol at concentrations "100 to 

500 µg/ml". 

Reducing power assay (RPA): 

The reducing power was determined according to the (Naznin and Hasan, 2009). 2ml of 

the extracts with different concentration "100,200,300,400,500µg/ml" was mixed with 

2.5 ml phosphate buffer (0.2 M, pH 6.6) and 2.5 ml potassium ferricyanide then mixture 

was incubated in water bath at 50 C
0
 for 20 minutes and 2.5 ml of trichloroacetic acid 

was added to the mixture which was then centrifuged at 3000 rpm for 10 minutes. Finally 

2.5 ml of the supernatant was mixed with 2.5 ml of distilled water and 1 ml Fecl3, 

 



 

 

 

 
substances, which have reduction potential react with potassium ferricyanide (Fe

3+
) to 

form potassium ferricyanide (Fe
2+

), which then reacts with ferric chloride to form ferric 

ferrous complex that has an absorption maximum at 700nm by UV-Visible 

spectrophotometer. Quantification was done with respect to stander calibration curve of 

ascorbic acid the results were expressed as ascorbic acid "µg/ml". 

 
DPPH free radical scavenging activity (RSA): 

The antioxidant activity of the fixed and volatile oils was measured in terms of hydrogen 

donating or radical-scavenging ability using the stable DPPH˙ method as modified by 

(Park et al., 2006).  

The reaction mixture containing 2 ml of the all extracts at different 

concentration"100,200,300,400,500µg/ml" and 2ml of DPPH˙ (0.2mM) was vigorously 

shaken and incubated in darkness at room temperature for 30 minutes. When the DPPH˙ 

reacted with an antioxidant compound in oil that can donate hydrogen, it was reduced and 

resulting decrease in absorbance at 517nm using UV-visible spectrophotometer, and the 

mean values were obtained from triplicate experiments. The percentage of the remaining 

DPPH˙ was plotted against the sample concentration. A lower value indicates greater 

antioxidant activity. Radical scavenging activity was expressed as percent of inhibition 

and was calculated using the following formula:- 

%DPPH "RSA" = [Abs. of Control – Abs. of Sample / Abs. of Control] x 100  

Statistical analysis of the data: 

The results obtained were statistically analyzed according to the methods described. The 

probability "P" was deduced from table of "t" test according to the degree of freedom. 

RESULTS 

Qualitative detection of Asphodelus microcarpus (Tuber and Leaves ): 

Table's (1 and 2) show the qualitative detection of Asphodelus microcarpus(Tuber and 

Leaves ) in some extracted  from Asphodelus microcarpus. 

Table(1) Qualitative detection of different extracted from Asphodelus microcarpus  

(Tuber ). 

 
 
 
 

 



 

 

 

 
Table (2): Qualitative detection of different extracted from Asphodelus microcarpus 

(Leaves) 

 
 

Asphodelus microcarpus composition: 

Chemical composition of powder tuber and leaves from Asphodelus microcarpus: 

Table (3): Chemical composition of tuber from Asphodelus microcarpus (g/100 g  

powder tuber ) Mean ±Standard Deviation (N = 3). 

 
 

Table (4): Chemical composition of leaves  from Asphodelus microcarpus (g/100 g  

powder leaves ) Mean ±Standard Deviation (N = 3). 

 
 

Sugar content of powder tuber  and leaves from Asphodelus microcarpus: 

Table (5): Sugar content of powder tuber (g/100g powder tuber) Mean ±Standard 

Deviation    (N = 3). 

 
 

 



 

 

 

 

Table (6): Sugar content of powder leaves (g/100g powder leaves) Mean ±Standard 

Deviation (N = 3). 

 
 

Mineral content of powder tuber from Asphodelus microcarpus: 

Table ( 7 ) : Mineral composition of powder tuber (µg/g) Mean ± Standard Deviation. 

 
 

Table ( 8 ) : Mineral composition of powder leaves (µg/g) Mean ± Standard Deviation. 

 

 
 

 



 

 

 

 
Fatty acid profile of  powder tuber from Asphodelus microcarpus: 

 

Table ( 9 ) : Fatty acid profile of  powder tuber (g/100 g powder tuber). 

 

The GC-MS of Ethanol extract  of  powder tuber and leaves  extracted from 

Asphodelus microcarpus 

Figure (1) represents the chemical composition of the powder tuber extracted from 

Asphodelus microcarpus .As can be seen from this table 14 compounds representing 

about 90.26% of the powder tuber extracted from Asphodelus microcarpus. The major 

components are as follows: 1,8-dihydroxyanthracene (47.1), beta – dihydroxyanthracene 

(18.9),α – dihydroxyanthracene (11.8). 

 
Figure (1): The chemical constituent of Ethanol extract  of  powder tuber from 

Asphodelus microcarpus by GC-MS. 

 

Figure (2) shows the results obtained from the GC-MS for Ethanol extract  of powder 

leaves fromAsphodelus microcarpus where the results showed that the extracted  contains 

17 compounds. The compounds representing about 83.94% of the  ethanol powder leaves 

extracted from Asphodelus microcarpus,one of the most important of these compounds 

are α–pinene (28.95), (z)-3-hexanol (11.51), Docosane (13.58), Decanal (9.05). 

 

 



 

 

 

 

 
Figure (2): The chemical constituent of Ethanol extract  of  powder leaves from 

Asphodelus microcarpus by GC-MS. 

 

Antioxidant evaluation of some extracts from Asphodelus microcarpus: 

The antioxidant activities of some extracts from Asphodelus microcarpus are evaluated 

by: 

Total phenolic content (TPC):  

Figure's (3, 4 and 5) showed the total phenolic content that found in some extracted  from 

Asphodelus microcarpus(Tuber and Leaves ) and pyrogallol as phenolic compound where 

the ethanol extracted contain high total phenolic content.  

Total flavonoids content (TFC):  

The results obtained in this study as shown in figure's ( 6,7 and 8 ) indicate that the 

ethanol extracted from Asphodelus microcarpus (Tuber and Leaves ) contain highly 

amount of flavonoids compounds as compared with the qurecetin which used as standard. 

Reducing power assay (RPA):  

As shown in figure's (9, 10 and 11) the reducing power assay of ethanol extracted of 

tuber and leaves from Asphodelus microcarpus exhibit higher reducing activity than the 

ascorbic acid. 

The DPPH˙ radical scavenging activity: 

The results of the DPPH˙ radical scavenging activity of ethanol  extracted from 

Asphodelus microcarpus are shown in figure's (12,13 and 14), these results compared 

with the well-known antioxidant ascorbic acid where the percent of the inhibition is 82% 

at 500 µg/ml of the vitamin C and 97.5%  and  60.6% at 500 µg/ml of the tuber and 

leaves respectively. 

 
Figure (  3 ) : Total phenolic content of pyrogallol (standard) 

 



 

 

 

 

 
Figure (4): Total phenolic content of different extract of tuber from Asphodelus 

microcarpus. 

 
Figure (5): Total phenolic content of different extract of leaves from Asphodelus 

microcarpus. 

 
Figure ( 6 ) : Total flavonoids content of quercetin (standard) 

   

 



 

 

 

 

 
Figure (7) : Total flavonoids content of different extract of tuber from Asphodelus 

microcarpus. 

 
Figure (8) : Total flavonoids content of different extract of leaves from Asphodelus 

microcarpus. 

 
Figure (9) : Reducing power assay of ascorbic acid (standard). 

 

 



 

 

 

 

 
Figure (10): Reducing power assay of different extract of tuber from Asphodelus 

microcarpus. 

 
figure (11): Reducing power assay of different extract of leaves from Asphodelus 

microcarpus.  

 
Fig (12) : DPPH radical scavenging assay of vitamin c (standard). 

  



 

 

 

 

 
Figure (13): DPPH radical scavenging assay of different extract of tuber from Asphodelus 

microcarpus and Vitamin C. 

 
Figure (14): DPPH radical scavenging assay of different extract ofleaves from 

Asphodelus microcarpus. 

Discussion: 

     The results obtained are going to be discussed under the following headings: 

1- Antioxidant activity  of  Asphodelus microcarpus  collected  from Al-Jabal Al  Khadar 

of  Libya.  

2- Chemical composition of test compound. 

Antioxidant activity  of test compound 

Total Phenols and Total Flavonoids. 

    Total phenolic content (TPC) and total flavonoid content (TFC) of ethanol extract 

powder tuber  and leaves from Asphodelus microcarpus are presented in Figure's       3, 4, 

5, 6, 7 and 8 . The samples had higher significant (P ≤ 0.05) TPC and TFC compared to 

the Pyrogallol and Qurecetinas standard. The beneficial effects derived from phenolic 

compounds have been attributed to their antioxidant activity (Heim et al.,2002 ) and 

studies have suggested the role of phenolic compounds as the major sources natural

 



 

 

 

 
antioxidants in foods of plant origin (Hagerman et al., 1998). 

Kang et al. (2012) and Simas et al. (2010)  reported that beneficial effects derived from 

phenolic compound have been attributed to their antioxidant activity. They further stated 

that antioxidant activity of the extracts cannot be predicted only by total polyphenol 

content. 

Antioxidant Activity: 

   The ability of tuber  and leaves samples to scavenge DPPH radicals were determined 

and the results are show in Figure's 9, 10 and 11 . Because DPPH radical is very sensitive 

to active ingredients of low concentration and can accommodate a large number of 

samples in a very short time, this procedure is often used for measuring radical 

scavenging activity of different plant extracts (Sultana et al., 2007). Referring to Figure's 

concentration of 500" µg/ml corresponds approximately to scavenging activities of 88% 

and 97.5% for ascorbic acid (Standard), for ethanol extracted of tuber from Asphodelus 

microcarpus, respectively.  

    Kalim et al. (2010) reported that DPPH scavenging capacity of plants used in Unani 

system of medicine cultivars ranged between 52.2% and 86.0%. In the same context, 

Panghal et al. (2011) stated that DPPH radical scavenging activity of ten medicinal plants 

were highly correlated with the phenolic content (r2 = 0.99).  

Chemical composition of powder tuber and leaves from Asphodelus microcarpus 
    Tuber  and leaves play an important part for certain plants in production of the new 

plant generation. Normally a tuber  is composed of proteins, carbohydrates and lipids. 

Chemical composition of tuber  and leaves samples is shown in Table's ( 3 and 4 ). 

Values of protein, fat, Moisture, and carbohydrates were presented in dry weight basis. 

Tuber of this sample contained the amount of protein (12.5%) in dry weight basis. 

Movahed et al. (2012) reported low value of protein (10.06%) for tuber  from Asphodelus 

microcarpus of Iranian . 

    Concentrations of sugars (glucose, fructose,  sucrose) were determined for the  tuber  

and leaves samples Table's (9 and10). Concentrations of glucose and fructose in tuber 

sample was lower than that reported by Saleh et al. (2011) for these sugars in tuber from 

A. microcarpus Salzm, also Rimbau et al. (1996) reported high glucose content (22.8%) 

in tuber of A. microcarpus from Algeria. 

     The composition of minerals of tuber  and leaves samples is shown in Table's ( 7 and 8 

), Na, K, Mg, Ca and P  contents are high compared to other minerals for the sample. 

These five elements called Macro-minerals are distinguished from the micro-minerals by 

their occurrence in the body, as they required in amounts greater than 100 mg per day 

(Groff et al., 2002). 

     K presented the highest content in the  sample. Leterme et al. (2006) stated that K 

presented an average of 32% of the total mineral content of samples investigated. Cl , S 

and Ca come second to K in abundance in tuber from A. microcarpus Salzm samples. All 

the mentioned macro-minerals have vital physiological and biochemical functions in 

human body. The three essential micro-minerals Fe, Se and Zn are present in the sample 

in varying amounts. Compared to tuberof A. microcarpus from Algeria mineral 

composition (Saleh et al.,2011), only Zn and Se are found in fair amounts. 

    Cu content of the  sample (24 μg/g) considered to be fair compared to other plant-

based foods (Leterme  et al., 2006). She is another mineral found in the sample Table (8)

 



 

 

 

 
in amounts comparable to other dietary sources. The greatest biological significance of 

selenium in the organism is associated with its occurrence in active sites of many 

enzymes and proteins (Kieliszek and Blaźejak, 2013). 

Tuber oil (Table 9) is obtained from powder tuber through Soxhlet extraction technique. 

In powder tuber oil, oleic acid (C18:1) comprises over 50% of the fatty acid content and 

represents the main fatty acid in the oil, followed by 19% linoleic acid (C18:2), 10% 

lauric acid (C12:0) and 10% palmitic acid (C16:0) (Abuhamdah et al., 2013). As shown 

in Table ( 9 ), the oleic, linoleic, lauric and palmitic acid that occurred in powder tuber oil 

were 38.07%, 17.24%, 9.21% and 13.7%, respectively. 

Abd El-Fattah (1997) found that the oleic acid content of 4 cultivars of the tuber oil 

ranges from 23 to 35%, which could be a good source of C18:1 fatty acid. To conclude, 

the tuber oil is mainly composed of the four fatty acids namely oleic, linoleic, lauric and 

palmitic acid.  

In comparison, it is found that the canola oil has 54% oleic acid (Marikkar et al., 2002). 

This composition is almost similar with the oleic acid content found in tuber oil reported 

above. Canola oil have been used in food as salad oils, and shortening for baking and 

frying (Hammouda et al., 2016). Other than that, canola oil have been mixed with used 

cooking oil in order to improve biodiesel production (Issariyakul et al., 2008). They 

found that the mixtures of these canola and used cooking oils at certain ratio could also 

reduce the feedstock and operating cost which will result in lower total production cost of 

biodiesel.  

Our results obtained from the in vitro antioxidant screened showed that ethanol extract of 

tuber and leaves samples have considerable amounts of polyphenolic and flavonoids 

compounds which are responsible for the antioxidant properties. And also they give the 

higher reductive potential due to reducing capacity and DPPH free radical scavenging 

activity which serves as strong indicator of antioxidant activities. Williams (1975)found 

that roots had the highest radical-scavenging activity. 

The phenolic and the flavonoids compounds are groups of secondary metabolites with 

broad range of biological properties such as: antioxidant, anti-atherosclerosis, 

cardiovascular protection and improvement of the endothelial function, it has been 

reported that antioxidant activity of the phenolic compounds is mainly due to their redox 

properties which allow them to act as reducing agents, hydrogen donors play an 

important role by adsorbing and neutralizing reactive free radicals, and chelating ferric 

ions which catalyses lipid peroxidation, and regarded as promising therapeutic agent for 

free radical-linked pathologies (Nyangonoet al., 2012). 

Ethanol extracted  of  powder tuber and leaves from Asphodelus microcarpus rich in 

phenolic constituent such as α-pinene, terpinolene, and1.8 dihydroxyanthracenehave the 

highest antioxidant activity against bacterial .  

The result obtained from the GC-MS technology found that the most important 

components are α-pinene, terpinolene, and 1.8 dihydroxyanthracene. The high 

concentration of 1.8 dihydroxyanthracene in tuber sample and α-pinene in leaves sample 

makes it potentially useful in the medicines because they exhibit antibacterial, antifungal, 

anti-inflammatory activity and antioxidant properties according to Abdel-Gawad et al., 

(2017). 
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